Sodium arsenite downregulates transcriptional activity of AP-1 and CRE binding proteins in IL-1beta-treated Caco-2 cells by increasing the expression of the transcriptional repressor CREMalpha.
In recent studies, sodium arsenite (SA) inhibited IL-6 production in cultured intestinal epithelial cells, at least in part by downregulating the activity of nuclear factor-kappaB (NF-kappaB). The influence of SA on the activity of other transcription factors regulating the interleukin-6 (IL-6) gene in enterocytes is not known. We tested the effect of SA on the activity of CCAAT/enhancer binding protein (C/EBP), activating protein-1 (AP-1), and CRE binding proteins in IL-1beta-treated Caco-2 cells. DNA binding activity was determined by electrophoretic mobility shift assay (EMSA) and transcriptional activity by transfecting cells with luciferase reporter plasmids containing promoter constructs with binding sites for the individual transcription factors. DNA binding activity for all three transcription factors was increased after treatment with SA or IL-1beta. In contrast, SA inhibited transcriptional activity of AP-1 and CRE binding proteins but not C/EBP. Additional experiments provided evidence that the inhibition of AP-1 and CRE mediated transcriptional activity was associated with, and probably caused by, increased expression of the transcriptional repressor cyclic AMP response element modulator (CREM)alpha. The present results are consistent with the concept that SA inhibits IL-6 production in stimulated enterocytes by downregulating the transcriptional activity of several, but not all, IL-6-related transcription factors. Because of the multiple important biological functions of IL-6 in the enterocyte and gut mucosa, methods to regulate enterocyte IL-6 production have significant clinical implications.